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(54) SIGNAL PROCESSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a signal processor which sets a 
permissible arrival angle range of a target signal with high accuracy by a 
small calculation quantity and surely suppresses only noises, when signals 
of a plurality of channels are processed by filter operation for suppressing 
noises. 

SOLUTION: In a signal processor for suppressing noises by inputting signals 
of plural channels inputted from input terminals 10-1 to 10-n to an adaptive 
beam former 11 comprised of the use of an adaptive filter, an impulse 
response presumption part 12 presumes impulse responses between signals 
of the plural channels, and a control part 13 judges the component values 
of the impulse responses presumed in the impulse response presumption 
part 12 with a threshold value, and controls the adaptive filter to be 
suspended or continued according to a result of the threshold decision. 
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*©*)lte*«:JS2©««l»4 6tC#A3 e EM*, *1 
fei^2t-A7t-74 1, 4 2tC*5l>TK^Sft 

[0 0 5 6] %1 <^^J^SP4 4 H St^ig^ftJi 5£BB4 

Sn*i 5 C» 2 O t- A 7 * - Y 4 2 M 

7^-74 2<DA*:£ft£l«««<B:£ftlCK^t"*<B 
H S2C0t:-A:7*- V4 2 JC«t OJtSiS^^lPl^Jt 

[0 0 5 7 ] SlM^2©h'-A7^-V4 1, 4 
2H KtCiS^ct^tCGS CTt)7D7, HSTfe#H8 
«-^-S!Tt)ctUio 8lOf-A7*-74 1 

^4 2rto^>r;u^T«sM*Ko^i^ic^ti-eniiffi 30 

[0 0 5 8] tf— A?*— v<&A:ft:£ffi]<BK5£ 

(4. <^<»enT^^J:3tcA*^^]^6co^^^ J r 

^143j:^2^f-A7^~T4 1, 4 2tf)F*jg&£ia 
1 1 IZ^Lfc«fiJc£:LT, ilM§§ 1 4(Cct0±fE(7)ii^ 
*4^Tt^. fc*3, ^ 1 *5<J:tfS?2CDt: — A7t" V 40 

41, 4 2^#i^i©i^ii #Bsm-^cD5Jj*^[p] 

0*JA{i^t^4 : Kazuaki Takao et. al. : "An adaptive 
antenna arrayunder directional constraint" , IEEE T 
eans. on Antenna Propag. Vol. AP-24, No. 5, Sep. 1976 \Z 

[0 0 5 9] J«««*|pI«tSaS4 3 t Bfl9*«75|pHt« 
B4 5TH W2EO<k5tC»l 43ct^»2j©f-A7* 50 



14 

BW*«<0#ft*JiJt"t5&», El 1 3(7)^d-^^- 

II^^2^^^^C0«^C0MS^^JchLTi$^^^, 2 

[0 0 6 0] *-J\ *DWI9:*t LT»3R«H0r > 7 J 
)1>*&L* FFT6 (FFT^>h&) N\ 
ftMat'«K«T5 Ut7^S 2 0 1). »l©k- 
A7^-74 1TI1 ffi«^«*KO*^]«c«rt;r*fc 
ftfc. B«*«CO>&rR]«:*i|l (0° ) cbLT8=migffl<9 
rtt90° £U S20t:«A7^-74 2tli@«)i 

° tt§, SaRABEIBHU. A^ft ± <9 r cDiSH cht 

7>fMfiLfcftWSMIif-A7*-74 
1. 42tmVM$:m\,\ «*tf&*L=5 0, M= 2 
tU F F TINfl 7^;^fiL<kO**^t, #Jx. 

tf:©i6H6 4,&<t-r*. 

[0 0 6 1] t-A7t-74 1, 4 2^'GSC 

&*>li7 J JlZ^Wk&n^ (Af7yS 2 0 3) , ^5 
T&ttntfFFTSrfr? Wf77 p S 2 0 4) . 

[0 0 6 2] Xf^7 r S 2 0 3"eil t'-A7^-7 4 

1. 4 2MSC^ 7>fW«SSh7>XA- 

te\ 2^*;KZ)Jifli GriffithSIGS COi^, GSC 
\H<DiSfc7 J Jl&CD&Q&w g = (wo, W] , W2 , 
wl-2 , wl-1 ) ^ 1 ^y^JUc h 1 <D 

mm7j )i&<D&mz, w e i= (-wo, -wi , - w 

2, •*•, -wl/2+1, — , -wl-2 , -WL-1 ) , W.2 
f t*;Pc h 2 0*ili7>f We2 = 

(wo , W] , W2 , wl/2 -1, • wl-2 , w 

L-i ) £3=>mi<k^* 
[0 0 6 3] ^C, ?t*^»lC7^JI/^ff>ftOFFT 
(*a7-UX|E») £rT^ *©»«[«[JBjc»Wei (k) 
(Xf77 P S 2 0 4) . ddtf, kH^&»J5E 

[0 0 6 4] ^tw, 1%mmm<Dtp<D$>Z>—D<Dj5fa$:e 

e^fafrzmte-rz>mn\zm-rz>&3 : --r*)i> 

^£Sfiffiin^St»tM^^ h^s (k, 0) 
/sfc-T^ Ufy7 r S 2 0 5) • Tfrfn]'^ h;US (k, 

Sl^t^Jkhl^W^i, S (k, 6) - 
(1, e-jk/Msdsin(0) ) f s \tt>Zf*J > 

[0 0'6 5]*L FFT«C<fcO**fc7^;U^0!)«iS 
&J##W e = (Wcl(k) > W C 2(k)) tyjfa^Z h)lS 

(k, 0) = (1, e-ik/Nfsdsin(0) ) CQf^fB 
I©2» I S • W | 2 (Xr^ys 2 0 6) 0 

[0 0 6 6] Xf77 P S 2 0 5-S 2 0 6^J!ll^iT 
om®L$k, 1-fcfc>"£k= 1 J^£k = 2/N$Tl:OUT 

ff^, *^^cf^«cD2^fa^^^]0^(c^fegckic^^ 
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D (6) =1 |W (k) S ( k , d ) 
(Xf77 P S 2 0 7-S 2 0 8) . CCDt%. 

[0 0 6 7 ] *»fc*|nJ*<7)«flE*«»/h<ttt** 
fatfmin £D ( 6 ) Cin^fl^- (IMMi 

9) o dCD£#, «l*lrJ:««CHtta)»*«lEM-r^ 
[0 0 6 8] 

e i = e ' i * gi - ( i . o-gi ) * so 

0 2 = 0 ' 2 * g2 - (1. 0 - g2 ) *0 n 

g i = 1 . 0-1/ (f (pi-pih) f (ri - 

r th) + 1 . 0) 

g2=l. 0-1/ (f (P2-Pih) f (r2- 

nh) +1. 0) 20 

r ] = p ] /P2 . r2 = P2 /pi 

gi, g2 tttn^h« i &j;tf|g2 <£>h*-A 

pi, p2 14-^n^ngl 1 *5J:tf^2<Db: — A^*— v 
4 1, 4 2©yDy^*ffi0)[il*^7- Pthte/1<7~ 

2 fif 1 2 t - A 7 * - V 4 1 , 4 

2 (D5e«rW<oA**^). fii, ei tt^-n-ensi 

yS2©h , -A7*-'74 1, 4 2<Z>H»H£<BA;frS' 

[0 0 6 9] C©<fc-5^:M»rtC«fc0, IWi^b^l 

3E*r£3S<U -tn^Ttt3E»rS:iS<-r*<t5«ifW«l 
LTl^. gl . g2 > Pth> r th?>Mte, fllAMCA;^ 
i^U6l:7hOT>fy^i^, 2 5 6,6««cm 
^•7 — gl=0. 3, g2=0. 0 
2. pih=l. 0, rth=0. 5 ttS^, ttSitw^i; 
T3Sl*«lcft#*0)rt^fct>. 40 

[0070] ±jSUfc«^ipj*i«co«ia**tT 

[ 0 0 7 1 ] St*. ffl)B8«tLTB«fig^tL 
TffF«rr*ieB4>*S5£U m 1 CDb'-A^*~^4 1 
(DAtlJjfaG 1 £0**14 0° (d, ^2COb'— A^^-V 
4 2<BA»#Ih]0 2*«Att9 0° IC, «t*«;&|p]ii« 
»4 3©«*«10rl6WAtt9O D BWSSWIp] 50 
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I 2 (4) 

fltsau s<D&mmmex2*mz.\i 2 o° K-tn-enia 

4>«, ^2(Df-A7t-V4 2CDS^®H6i r tWJi; 
<I<hU <J>=6>r2=2 0° t-tZ* C<0-at{:<tO, ± 

^fi&:£f*j£:0 o tlTW, 
[0 0 7 2 ] friZ. m 1 ©h'-A7^-V4 1 (DXtS'fS 

^ s <o«#**«wa w 7 v -r (c h tc sj«-r * «t e> \z -r 

£>„ Z<Dfctb. mi 1 <£>Jgj£c7}m 1 £)t:— A:7*-V4 
lld&^T, S5*§£1 4iC<tOSl^^^^c h 1 coif 
^tC-5-A£i!S£r = d s in (0 1) /clZJiOttW 

[0 0 7 3] ^(c, 5i(7)h'-A7^-74 ic^jas^ 
ffl* Ut7^S 3 0 3) , f 6nfe7>r;^iW^ 

*f/£T£ (Xf77 r S 3 0 4) . «5£atlfcSI*«©* 

[0 0 7 4] XryZfS 3 0 4X}f^£tl£:$t : g : 

«©*Fpjan*«a»*«CD*rtia)ifi» (0° ±<J>) fcfc 
**>5*>*fflWrlx Wf7^S 3 0 5) , ifi»l;:**« 
Stt^iS^f^ys 3 0 8(C3ttT. 

[0 0 7 5] — XT77 f S 3 0 4T*IS$nfcM 
*^fft0n**aW*«<Z)*T^Ojft«T^:^«^l4, Jt 

-A:7*— 74 2COA**fRl^:ia^*r^ Ur77 r S3 
0 7) o -T&to-&, e 2©«*r5fef^<Z)'<fc^{l:«rctO 
JE^T-r^c Xf7^S 3 0 2tB«lC, 9&2***frc 
h 2©«^^iIiit^TAA*Ifl*60*^*«fi9 

M2(^)t'-A7^-74 2 tC:fcV>T> 111^14 1: 
±0«lft*ik h 1 \Z-$-AZ>Sm& r = d s i n 
(0 2) /c lz£9ftp:~r£) c 

[0 0 7 6] #tC> ^2CDb:-A^*-V4 2(Offl31«: 
fT^ Uf77 p S 3 0 8) , JSSS«H± 0r2co*-C@W 
#«0*r»lS:«t5tb Uf«^S 3 0 9) > nifXry 
■/S 3 0 21CM^T. Jt^atlfcg^^^O^f^^A^ 
J^t^<te»l:Sl0t:*-A7t-74 KDXJjJjfo 

[0 0 7 7 ] J&US$. «±(7D^S^Ii0ii-ro 5[iSi 

<Dm&\$?Am{t<Dtz&m?Liz 2 5 6,^^ 1 zfuyz^L 

fc7'D7^f<4TfT^Tt)J:^o ^(O^i^r. bf-A-7^- 
-74 1, 4 2<Z)ffl31l4l yD7^^0r-^^^tt 
j6Ilfe807^^«»^©7f7^A*tn 
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[0078] zoj^oiz^mmMmiz^nn. zz-d<d\z 

-A7t-V4 1 , 4 2 0 0%, %12 CDh'-A7 7 
1,42 OA**r«0*^BW«#**BJ*U*:«fi(cBW 
©IMSJfcS&Ty^fc a ^J«-^^(D3iiBfi^ffl life t'-A7 io 

[0080] **is»«(c«^(s^fflas« 

JhfciSift^Tl^. <Y >/^UXJS^it^g|54 7 

£«5gu -e-<ofli3e*s*Tft*-f >n)V7sm&<Df$Lftm 20 

*IBl4S«ttf»2<OISdni«4 4, 4 6C:^A£ 0 3I1& 
cfctf*2<B»JW8B4 4. 4 6\*. >SVis7.m&<DJ$ 
»IC5^^Tgl^^^2^)t-A7t»T4 1, 
4 2<OigRi:ja31€:»JBI-r«), 

[0081] si (Dmmmmx'm^rz.ko \z. -r >/\ e ;u 

t~A7^-74 1 <Dmfc$:&±lsT%l,2 <D\L- K7 * 
-V4 2<Djgl££fT ^ -^fit«T^«t#tC^CD2?C7) 
Ma<h-r^)Cl^t3cJ: 0, Sh-A7^-V4 1, 4 2^ 

[0 0 8 2] II 6 IC^-T^D — h*#H8 

[0 0 8 3] &*3, :^T1i2ft r CO^S^: 40 

[0 0 8 4] «I»i»«tUTJB3©*Jfi*!8tra 
tile, g&^f^^&J*^rS]<hUTf1 : ^'r^lGHO^e^ 
U ^lCOfc: — A7t- V4 1 (DAJlJj&lO 1 
0° tC, g20e-A7^-7 4 2<DAtlJjfae 2 £0*1 
^.li'9 0° IC* ^^l£r^^0 4 3^£SB6>rl£ 

wa«9o° iz, sw}=sm^m^4 scommmse 

1) o gn*S^l40flF8MIB4>l2. 82Ct'-A7* 50 
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-V4 2<0JS««B0 r £Hi;«tiU <J>=Sr2=20 
° <hf£« -OfS^fCcfc D> ±d>cD^SfGSi:iiJ*L/c 

^cov-r ^□^>^s.s<Le^ic^ffi^^^]^o° <hUT 

[ 0 0 8 5 ] IXIZ, m 1 £>tf -A 7 t-74 1 0A*J 
[Rl (7f77 P 4 0 2) . 2^-** 

*>S Wlc 7 U-T tciplBttcfiJiTtScfc? i:T 

^CDfztb, Ml l«^l(7)b'-A7^-?4 
1 tc£>^T, il**§§ 1 4 (CcfcD^ 1 ftT^Jk h 1 Off 
^{C#A5iS3££ r = d s i n (0 1) /c ilct OtHI 

[0 0 8 6] $:\z, ^iCSlft^c h 1 ^m^-tc 
^A35§M£ r = d s in (02) /clCiDML 
T, I20h'-A7^-74 2(DA^ft£t3:5£T£ 

(Xr77 P S 4 0 3) o 

[0 0 8 7]*!:, >^;UX*«*t3fe«4 7«I*5^T 

^*;uc hi. c h 2 <Dmnm<D-f >n)i7,^^m 

n<ZM >/^X«*<0|«»«hi*OT^*lb«:*«)4 
(Xr7^S 4 0 4). 

[ 0 0 8 8 ] ^td, aS^^lh^W^Lt^ls 
£¥i§<ttb(£>fti coffin 9*#^5^2r*fiJ^L (X^y 
/S 4 0 5) , *fttntfXf^^S4 0 6OilOb' 
-A7t-74 1 <D®m\zm&. '\^rttl\iXTv7S 

4 l ocoifii 0b- A^^-— -74 i cosa^iciitro Xt- 

7yS 4 0 6Tlt 3SJ££{?ltLTg§ 1 (Dh'-A?*- 

v4 i ^^n^tr^o -r&fr-^ iiJS^-< ;^(^xf7 
^X/iSot^taim. xr77 p s 4 0 7t 

tt> ig^£^lh^Til«(Om2cOt*-A^^-VCDj5!lS 

[0 0 8 9] Sfclc g§2 <£>t:-A:7;*— 7 4 2CD^^;U 

Ut77 p S4 0 8) , mj£l>tz?j 
fS]^f)il0l:-"A7t-T4 1 CDA^^^]^^3 
Jfi^TJfi^fcT^tS^ViTKjeU Ut7^S4 0 
9) , 7.T7 7 e S 4 0 4 >/^^)S§MlSI:I 

[0090] Xf77 P S4 1 0T11 ihitril 

%v>% i cob*— a?*— 74 i (D&m&'ff^* m^nfz 
7* )v*p%%Lfrt> i m i (ommMmizm^ttmz&vw 
^moyfifa&mfe-rz Ur7^s4 1 n e 

[0 0 9 1 ] Jfcfc, «^Lfc$8 : g : iiSco^r&]^e65^ : ilicD 
JjfiKDi&m (6 1 ±<3>) H**36^5^S*IJ«L (Xf7 
7'S412) , ifi^JCftSW^tt^-iOSSXx^yS 4 

o 4 czm >/^^xrt;«jaaicHO, iS«Ttti 

Sffl^TJB2©t:-A7*-V4 2<OA**fR]S:R*L 
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(TsT-yJS 413) , ^C0^XT--y7°S 4 0 4M> 

[0092] &>±<Dmm$:mDm-?* san . 

y ^;*lRjHt«ffl3<0 A* <bT £ J: 5 (^-r^ 0 
[0 0 9 3] C<0«t5«C**tt»*Ttt, ftWch 
1, c h 2 (Dm^&XO't >rt)l7>fc&<Df&ftm{Z&-3^ io 

fro&olzLfzZtlz&Q. &t'-A7^-v4 1, 4 

iK^0t'-A7^-74 1, 4 2(DiiRSt, -n(3 
[0 0 9 4] ft*5. K±0«Wfi»«Ttt-e-f ^a*>7 

[0 0 9 5] 

[0 0 9 6] -Tfc*>5. *f«Ttt«R<D^lr*;W©« 
[0 0 9 7 ] *5tmz&Z>t. 7^^70^/71/ 

-fffla&BJiistiT, v>r 7u <s^n?no 

[0 0 9 8] S6«I. *»?8(Cctn«, Jtf^MDILT 50 
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[HHcDfMtttKE] 

[01] *3E9jg>ss i o*jjfi»jnc«*«^jttia»«<o 
[02] 0 1 \z&»zmfc\~-j±7 x-^nmtii&Tjiir 

[03] 0 1 f3^Ct^<>/t;UX^^«I^S6^«^^^: 
[04] Z^CD^-Y ^7 Q^>CO|EM^@W : g : ^C7)^fp]C7) 

M^£^-r0 

[05] -^)<DV-f i7P*><7)iBie<hBW«iB<^*^l*3 
[0 6] zzzxo^^f 9 a&yfribcDm^ffinmfflMftiz 

[07] mmmMmz&tfz-mvmmoimtiZTFTy 
[0 8] *&m<Dm2<D^mmi&£mw-?z>rz&(D2 3 L 

^*;UCD Jim-Griff ith^G S C 7 * )V?<D & W 

[0 9] 0 8<0/5&RftttlC#ffiT£>v-f ^n*><£iB 
[010] Iwi^JS^filic^tt^-^cov-r ^n^xofg 
[011] — *a>^ir*;U©A*«i^aBSBt#AUfc 
[0 12] *|BW<0»3<D*Jfi»li(C««)«^«l3SSIB 
[013] ^JS»»tc*(t*»ififR^J:^aWSiR<D 

[014] ra*M»ftica3(t**#fl9tt«iaoaEn€:«' 
[015] *^^^^4o^ie^sg(i^^{=^5a^s@ 

[016] W*Jfi»»c43(t*«ao8iEn**'r7-n — 

[f9F^<*)|&^] 

10-1-1 0 -n-A**^ 
1 1 •••jgjfcfc:— A:7*--7 

i 2— r >^;i/^«?s«t3eaB 

1 

1 4-iI5i« 

1 5-t'-A7t-7** 
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